A critical issue for psychologists interfacing with the legal system is knowing the extent to which laboratory studies of children's testimony generalize to eyewitness situations involving criminal events. The present study was designed to assess whether young children's eyewitness performance following a criminal event would diVer from their performance following a neutral event, an issue that has received little empirical attention to date.
The capability of young children to provide accurate eyewitness testimony has been the subject of increasing and much warranted attention by the general public, as well as by social scientists and members of the legal profession. Struggles to prosecute crimes against children in which the child involved may be the only witness, such as with physical or sexual abuse, have helped bring to the fore issues pertaining to the accuracy and reliability of their eyewitness reports. In addition to testifying in abuse cases, children are increasingly being called upon to provide eyewitness testimony for other types of crimes (e.g. Ceci & Bruck, 1993a , b, 1995 Goodman, 1984 ; see also, Bottoms & Goodman, 1996 for a multinational collection of papers on this topic).
One critical issue for psychologists interfacing with the legal system is knowing the extent to which laboratory studies of children's testimony generalize to eyewitness situations involving criminal events (CliVord, 1978 (CliVord, , 1979 Davies & Flin, 1988; Tobey & Goodman, 1992) . Although empirical studies of children's eyewitness memory/testimony have been rapidly accumulating over the past decade (see, for example, Bottoms & Goodman, 1996; Ceci, Ross & Toglia, 1989; Dent & Flin, 1992; Doris, 1991; Goodman & Bottoms, 1993; Zaragoza, Graham, Hall, Hirschman & Ben-Porath, 1995 , for collections of recent papers on the subject; Ceci & Bruck, 1993b , for a review), we are unaware of any published empirical paper in which children's reports of criminal eyewitness events were directly compared with their reports of neutral eyewitness events. Hence, it is not yet known to what extent studies of neutral events accurately estimate children's performance in eyewitness situations involving criminal events.
There are several reasons, however, that one might expect children's eyewitness performance in criminal situations to diVer from their performance in neutral situations. For example, criminal events about which children are asked to give an eyewitness report are undoubtedly going to be imbued with considerable importance and personal relevance (i.e. 'impact'; e.g. Yuille & Tollestrup, 1992) . The perceived seriousness and importance of a criminal event could in uence the child witness' memory performance at several points. First, if the child is aware of the event's signi cance during its occurrence, the child may pay more attention or process the event more elaborately (e.g. see Rudy & Goodman, 1991; Tobey & Goodman, 1992 , for evidence consistent with this idea). This could occur both during the occurrence of the event and for some time afterwards, as the child retells and rehearses the circumstances of the event. Whether this intention to remember actually makes a diVerence in the amount recalled is unclear, however, because young children have only a limited repertoire of mnemonic strategies to draw upon for intentional memory tasks (Brown, Bransford, Ferrara & Campione, 1983; Naus & Ornstein, 1983) . Second, it could aVect the child's motivation to report the event accurately. In the very process of a child's being asked to recount his or her experience to an authority, the importance of the event will be heightened. Furthermore, the child is likely to know, or be made aware, that his or her testimony could have a signi cant impact on someone's life and perhaps the child's own life as well. If the child is more motivated to recall a criminal event, he or she may exert more eVort in searching his or her memory. Whether this would actually result in more (and/or more accurate) details being reported is unknown. Albeit children are limited in their ability to make exhaustive memory searches (Chi, 1976; Naus & Halasz, 1979) , recent evidence suggests that children's eyewitness reports can be improved (i.e. increased resistance to suggestion, increased accuracy) under some questioning circumstances (e.g. Memon, Holley, Wark, Bull & Kohnken, 1996; Saywitz & Moan-Hardie, 1994) .
There is also some indication in the adult literature that studies of neutral events might underestimate the accuracy of participants' memory for criminal events (see Yuille & Tollestrup, 1992) . For example, archival and eld study data concerning memory for 'real' crime situations collected by Yuille and his colleagues suggests that events of high 'impact' (i.e. criminal events of consequence or direct personal relevance) tend to be well remembered, even over long delays (e.g. Yuille, 1986; Yuille & Cutshall, 1986 ; see Yuille & Tollestrup, 1992 for a review). Laboratory research tends to support these ndings, and to extend it by showing that memory for criminal events is often better than memory for a neutral event. For example, Hosch & Cooper (1982) found that victims and bystanders of a staged theft were signi cantly more accurate at identifying the suspect's photo than were control participants who witnessed a neutral event. It has also been demonstrated (Leippe, Wells & Ostrom, 1978) that the perceived seriousness of the event will aVect memory performance, in that participants' photo identi cation of a suspect was more accurate the higher the perceived value of the stolen object.
Although no studies have directly compared children's memory performance in neutral and criminal situations, additional evidence can be gleaned from the results of studies that assessed children's accuracy and suggestibility for an eyewitness situation that involved a criminal event, namely, a staged theft (e.g. Brigham, VanVerst & Bothwell, 1986; King & Yuille, 1987, Expt 2) . One interesting result obtained in both these studies was a lack of suggestibility to leading questions among children of various age groups. In contrast, studies of live neutral event situations (e.g. Goodman & Reed, 1986; King & Yuille, 1987, Expt 1) , have found evidence that children are susceptible to the in uence of leading questions. One possible explanation of this discrepancy is that the increased seriousness of the criminal event coupled with the importance of accurate recall may have made the children less prone to accept the misleading information. Alternatively, the novelty or importance of the criminal act itself might have led participants to pay more attention to details they would otherwise have overlooked (see Peterson, Moreno & Harbeck-Weber, 1993 for evidence consistent with this possibility). To the extent that participants are able to better resist suggestion when the event is well remembered (cf. Johnson & Foley, 1984; Loftus & Davies, 1983) , factors that increase accuracy can be expected to reduce suggestibility. It is important to note, however, that because neither of these studies compared eyewitness performance in the criminal situation with performance in the neutral situation, it is diYcult to know to what extent the nature of the eyewitness event was responsible for the children's resistance to suggestibility.
The present study was designed to assess whether young children's eyewitness performance following a criminal event would diVer from their performance following a neutral event. To that end, we compared the accuracy and suggestibility of children who witnessed a commonplace live event with that of children who witnessed a staged purse theft. In the study, small groups of children observed a stranger enter their classroom. The stranger claimed he was looking for the principal. In the experimental or 'theft' condition the stranger stole the purse as he left the room, whereas in the control or 'no-theft' condition the stranger did not steal the purse. Participants in both groups had identical exposure to, and experience of, the stranger until the nal seconds of the event. Thus, any diVerences in accuracy or suggestibility can be attributed to the cognitive processing that resulted from viewing the theft.
Following the eyewitness event, the children were asked to describe the stranger and his actions. Both types of questions were included because there is some evidence that children, like adults, remember actions better than appearance or clothing (e.g. Davies, Tarrant & Flin, 1989; Goodman, Aman & Hirschman, 1987) , thus leaving open the possibility that memory for these details might be diVerentially aVected when comparing the theft and no-theft groups.
In addition to measuring accuracy in recall, we also assessed whether the children in the theft and no-theft groups would diVer in their susceptibility to being misled. Suggestibility was measured using the paradigm developed by E. Loftus and her colleagues (e.g. Loftus, Miller & Burns, 1978) . Misleading suggestions were embedded in objective questions about the event and participants were later tested on their memory for the details about which they had been misled.
Method

Participants
Participants were 60 rst grade students from two parochial schools in two small midwestern US cities. All participants were Caucasian, aged between 6 years, 6 months and 7 years, 7 months, and lived in an area with predominantly blue-collar, lower middle-class families. Parents were rst contacted by telephone so that they could be fully informed about the nature of the experiment. Detailed consent forms were then sent to interested parents.
Participants were randomly assigned to the theft and no-theft groups (Ns = 30). Because of an over-representation of males in the classroom, there were 35 males (18 in the no-theft group and 17 in the theft group) and 25 females (12 in the no-theft group and 13 in the theft group).
Materials and procedure
Participants were taken in groups of three to an empty classroom, where each participant was paired with a female experimenter and rapport was established. The entire procedure was audiotaped with three minicassette recorders placed in full view of the participants. Participants were told that the experimenters had developed a new kind of puzzle and wanted to know how well rst graders could learn it. The 'puzzle' was a pegboard task patterned after the Animal House subtest of the Wechsler Preschool and Primary Scale of Intelligence (WPPSI) (Wechsler, 1967) . This task involves matching coloured pegs to animal pictures following a model that is provided, for example, putting a blue peg under each picture of a dog.
The experimental procedure involved six phases. Participants were (1) given a pegboard trial, (2) exposed to the eyewitness event, (3) asked to recall the event, (4) asked objective questions about the event, some of which presupposed misleading information, (5) given a second pegboard trial, and (6) given a nal test of their memory for the event. Each phase is elaborated below.
Phase 1: First pegboard trial.
A practice version of the pegboard task was administered to the children to familiarize them with the task. Following this, a diVerent pegboard was administered which was later scored according to the standardized procedure of the WPPSI. Each participants' response time to complete the pegboard task was recorded. The task took approximately one minute to complete. Three versions of the pegboard task were used in the experiment and these were counterbalanced to control for order eVects. The children were then asked to draw a picture for a few minutes, and were told that soon after they would do another pegboard. Two of the experimenters then left the room allegedly to procure supplies. The third experimenter went to an area of the room partitioned oV so that she could not see the door, on the pretext of having to score the pegboards.
Phase 2: Eyewitness event.
The live eyewitness event, described in detail below, involved a 40-year-old Caucasian male who entered the classroom allegedly looking for the principal. The event was the same for participants in the theft and no-theft groups with the exception that in the theft group the man took the experimenter's white purse from a chair near the door as he left. For both groups the entire event lasted 20 seconds.
The event contained six critical details about which the participants would later be tested, and across the experiment two versions of the critical detail were used. The critical details and the two versions of each were: (1) a magazine or newspaper that the confederate was carrying, (2) a pencil or pen that he dropped, (3) a jacket or sweater that he was wearing, (4) blue or brown pants that he was wearing, (5) he identi ed himself as either John Logan or John Foster, and (6) he sported a fake moustache or a beard (with no moustache). (The confederate had a real beard which he shaved for the moustache condition.) Two scenarios were enacted, diVering only in the version of the critical item presented. Twelve participants in each of the theft and no-theft groups saw Scenario 1 and 18 participants in each group saw Scenario 2.
The witnessed event began when the male confederate entered the room and said in a friendly voice, 'Hi kids. My name is John Logan (or Foster) and I am looking for the principal'. Glancing around, he added, 'I see she's not in here. She was supposed to be down here'. He then dropped his pencil (or pen), set down his magazine (or newspaper) on a chair beside him, retrieved his pencil (or pen), and put it into his pocket. As he picked up the magazine (or newspaper) he commented, 'I'm sure clumsy today'. Fifteen seconds after he had entered the room, the experimenter signalled by one or two knocks whether the purse was to be taken. This kept the length of exposure to a constant 20 seconds across trials and, because the confederate was blind to the condition, it minimized unintentional bias. At this point the scenarios changed depending on whether it was the theft or no-theft condition.
In the theft condition, the confederate commented that he was leaving, made sure that he had the children's attention and then took the purse as he walked out the door. The experimenter immediately reappeared and, if the children did not point out the theft, said 'What did the man want?' The children invariably mentioned the theft, although their reactions varied from hesitation to nervous giggles to outright excitement. The experimenter initially disbelieved the children in as natural a way as possible, and allowed the children to convince her. At that point, she went quickly to the door, indicated that no one was around, and asked which way the man went. She then asked a ctitious person, out of the children's sight, to run to the principal's oYce to report it, and asked the other experimenters to help her ask the children what the man looked like 'because she did not see him'.
In the no-theft condition, once the confederate was signalled as to the condition, he commented that he was leaving, glanced around the room and left. The experimenter emerged and asked the children, 'What did the man want?' When they replied that he was looking for the principal, the experimenter went to the door and asked a ctitious person to help him nd his way. The other experimenters returned and each explained to their child that, prior to redoing the pegboard, they wanted to know how well the children could remember the man who had been in the classroom, and so they were going to ask them a few questions. Phase 4: Misleading post-event questioning. Following recall, each child was asked 14 'yes/no' questions about the event, some of which contained misinformation. Across the experiment there were six misleading suggestions, although each participant was exposed to only three of these and the remaining three served as never-presented control items on the test.
Eight of the 14 questions were llers and were the same for all participants. For each participant, three of the remaining questions were misleading in that they included a false presupposition about one of the critical items. The other three served as control questions by providing only neutral information about the critical item. For example, a misleading question (assuming that the confederate had identi ed himself as John Logan) was 'When John Foster came in, was he looking for the principal?'. Across participants, an equal number of children received misleading and neutral information about each of the critical items. (See Appendix A for the list of questions.)
Phase 5: Second pegboard trial. Another version of the pegboard was administered and the response time recorded. In addition to serving as a ller task, it was thought that comparing participants' performance on the rst and second pegboard task might reveal greater distractibility among children who had witnessed the theft. Distractibility would be shown by slower performance among children in the theft condition when compared to their performance on the rst pegboard trial.
Phase 6: Final test questions.
A nal set of six questions, designed to assess the children's suggestibility on the critical items, was administered. Participants were instructed to answer the questions on the basis of what they remembered seeing in the original event. Each test question was a two-alternative forced choice between the critical item originally seen and the item that had been presented as misleading information to participants who had been misled about it. For example, the participant was asked, 'Was the man's name John Foster or John Logan?' The same test questions were used for all participants, thus whether a particular question was a misled or control question depended on whether or not the participant had received misleading information about the item queried. Across participants the order in which the alternatives were presented was counterbalanced.
Finally, the children were debriefed. During debrie ng, the theft group was told for the rst time that this was a staged event. They were praised for any appropriate action they took and told what they should have done had it been a real crime situation. The no-theft group was thanked for their cooperation. All the children were asked not to tell their classmates until after school that day, but were told that their teachers and their parents knew about the experiment. All participants from a given classroom were tested in a single morning or afternoon time block to minimize chances of the participants' learning of the deception from their peers. The teachers monitored the classroom discussions during the testing and were not aware of any discussion about the experiment. None of the children reported having learned of it ahead of time. In an attempt to make participation in the experiment an educational experience, the following day a police oYcer accompanied the experimenter to meet with the entire class to further debrief the children and to discuss the appropriate actions to take after witnessing a real crime.
Results
Preliminary analyses indicated that there were no diVerences in the performance of participants who viewed Scenario 1 and Scenario 2 on any of the dependent measures ( ps > .05), indicating that the particular version of the critical items viewed did not aVect performance. Therefore, the data were collapsed across scenarios for all subsequent analyses.
Preliminary analyses also showed that exposure to the theft signi cantly impaired the children's performance on the pegboard task 1 . Although participants in the no-theft group were an average of 3.5 s faster on the post-event pegboard trial than on the pre-event trial (Ms = 78.5 s and 75.0 s for the pre-and post-event trials, respectively), participants in the theft group were an average of 4.5 s slower on the post-event trial than on the pre-event trial (Ms = 74.8 s and 79.3 s for the pre-and post-event trials, respectively). Analysis of variance (ANOVA) veri ed that the interaction between groups (theft and no-theft) and trials (pre-and post-event) was signi cant (F(1,56) = 4.73, p < .05). Post hoc tests (Fisher's LSD) revealed that the interaction was due primarily to the fact that there was a signi cant diVerence between the pre-and post-event trials in the theft group ( p < .05), but not in the no-theft group ( p > .05). A related nding was that a signi cantly larger number of participants in the theft group (18 participants) than in the no-theft group (seven participants) took longer on the post-event trials than on the pre-event trials (v 2 = 6.86, p < .01). Thus, it appears that observing a criminal event slowed the children's performance on a subsequent task that was unrelated to the eyewitness event. Although the precise cause of this disruptive eVect cannot be determined, it suggests that the theft children were disproprotionately distracted which is certainly consistent with the idea that the children believed the theft was real.
Accuracy
Separate ANOVA's were performed on two measures of accuracy: number of correct items recalled and number of incorrect items recalled. In each analysis, group (theft or no-theft) and sex (male or female) were included as betweensubjects factors, and type of descriptor (person or action) was included as a within-subjects factor.
In general, the results showed that participants in the theft group remembered more information and were more accurate in their recall than participants in the no-theft group. Table 1 presents the mean number of correct and incorrect statements recalled by the theft and no-theft groups, divided according to whether they were descriptions of the confederate (including statements about his appearance, his clothing and his belongings) or descriptions of his actions. The theft group produced more correct statements in recall (M = 5.70) than the no-theft group (M = 4.57) as evidenced by a signi cant main eVect for group (F(1,58) = 4.61, p < .05). Furthermore, the theft group appeared to produce fewer incorrect statements about the confederate than did the no-theft group (Ms = .80 and 1.17, respectively), although this trend did not reach statistical signi cance (F(1,56) = 3.15, p = .08). Clearly, the higher level of recall among the theft participants was not accompanied by a higher level of inaccuracies. There were no sex diVerences.
In general, there was a tendency for participants in both groups to recall correctly a larger number of action descriptors (M = 2.70) than person descriptors Table 1 ).
Suggestibility
The nal test of the critical items consisted of a forced choice between the original and misleading items, the procedure typically used in laboratory studies of susceptibility to misleading suggestions (cf. Loftus et al., 1978) . One unexpected, yet interesting, nding was that when theft participants could not remember the answer to a question they were much less willing to choose between the two alternatives than the no-theft participants were. A number of participants from the theft group rmly stated that they could not remember the answer when asked the forcedchoice questions, and when encouraged to guess, refused to do so. This resulted in 10 unanswered questions in the theft group (four misled items and six neutral items) and only one in the no-theft group (one neutral item). These were scored .5 in the analysis rather than 0 to account for the probability of a correct response if the participant had guessed. However, it should be noted that the results were unchanged when the missing values were scored as zero. Also of interest is the nding that seven of the 30 theft participants spontaneously corrected the misleading information while it was being presented while only one of the no-theft participants did. A Fisher Exact probability test con rmed that this diVerence is signi cant ( p = .05). The above ndings suggest that participants who had witnessed the theft took their answers to these questions more seriously and were much less conforming than participants who had witnessed the neutral event.
Although the theft participants were, in a very real sense, less suggestible than the no-theft participants in their approach to answering the test questions, examination of the theft and no-theft participants responses on the nal test reveals that the issue of group diVerences in suggestibility is somewhat more complex. Table 2 presents, for the theft and no-theft groups, the mean proportion of correct responses to the misled and control items. The data were submitted to an ANOVA with group and sex as between-subjects factors and condition (misled or control) as a within-subjects factor. Consistent with previous research on children's eyewitness memory using this testing procedure (e.g. , participants in both groups performed more poorly on the misled items than on the control items (F(1,56) = 20.33, p < .001). Thus, it appears that both groups were in uenced by misleading suggestions. Nevertheless, participants in the theft group performed more accurately overall (M = .71) than those in the no-theft group (M = .61), as evidenced by a signi cant main eVect of group (F(1,56) = 5.37, p < .05). Although the no-theft group would appear to be more suggestible, as evidence by the greater misled-control performance diVerence in the no-theft condition (M = .24) as compared to the theft condition (M = .14), the group by condition interaction was not statistically signi cant (F(1,56) = 1.62, p > .05). There were no sex diVerences. Finally, we were also interested in assessing the relationship between participants' accuracy and suggestibility. Across both groups, the number of accurate responses given on recall was signi cantly correlated with accuracy on the misled items (r(58) = .31, p < .05). Although participants' accurate recall included more than just the critical items they were misled about, each of the six critical items was in fact mentioned spontaneously in recall (though the number of participants who accurately reported a critical item prior to being misled varied from two to 14 participants per item). Perhaps reporting the information aloud rendered the misleading information ineVectual when it was presented later (Loftus, 1977) . In fact, in none of the 48 instances in which a critical item was spontaneously mentioned on recall and followed by misleading information did the children alter their nal response to agree with the misinformation. More interesting, perhaps, is the nding that of the 48 instances in which critical items were spontaneously reported, 30 were reported by children in the theft group as compared to 18 reported by children in no-theft group. Hence, it would seem that the theft group's greater resistance to suggestion is related to their greater accuracy in free recall.
Discussion
In general, this study has shown that laboratory tasks employing neutral eyewitness events are likely to underestimate children's performance in eyewitness situations involving criminal events. Children who witnessed a theft produced more accurate information than participants who witnessed a neutral event without producing a greater number of inaccuracies; in fact, there was a tendency for participants in the theft group to produce fewer inaccuracies in recall than participants in the no-theft group. Greater accuracy on the part of children who witnessed the theft was also observed on the nal forced-choice recognition test. These diVerences in productivity and accuracy are particularly noteworthy in light of the fact that the neutral event used as a control comparison in this study was more involving and realistic than many of the pictures, slides and lm clips that have been employed in some eyewitness studies to date. Much greater diVerences in eyewitness performance might well exist between staged thefts and events that are not witnessed live.
Having established that participants who witnessed the theft performed more accurately than participants who witnessed the commonplace event, one important remaining question is why these improvements in performance occurred. In attempting to answer this question it is important to keep in mind that the purse theft occurred during the nal seconds of the eyewitness event, as the confederate was leaving the classroom. Viewing the theft could not have led participants to pay closer attention to the portion of the eyewitness event that occurred before the theft-the majority of the event. Recall that the bulk of the details they were tested about occurred prior to the purse theft. Consequently, it seems likely that an explanation of the theft participants' superior performance must involve processes which occurred after the event had been recorded in memory. One possible explanation is that participants in the theft group rehearsed the event more extensively, and that this additional rehearsal led to superior recall. Another possibility is that participants who had witnessed the theft were more motivated to recall the event accurately and therefore exerted more eVort in retrieving details from memory and evaluating the accuracy of the details they retrieved. This motivation to be accurate may have also rendered participants in the theft condition more critical of the misinformation, thus accounting for the observed resisting of the misleading suggestions initially. An important question for future research is assessing the extent to which each of these factors might play a role in improving the performance of children who have witnessed a criminal event.
Another diVerence between criminal and neutral eyewitness situations is the higher level of stress presumably associated with criminal eyewitness situations, and it is therefore possible that arousal contributed to the present ndings. Unfortunately, however, the present results cannot address the role of arousal/stress in children's eyewitness performance because arousal was not measured in this study. Moreover, the relationship between arousal/stress and memory is quite complex, with evidence of both positive and negative eVects (and even null eVects) on the memory performance of both children and adults (see Christianson, 1992a; DeVenbacher, 1983; Goodman & Hahn, 1987 , for reviews; and see Christianson, 1992b for a recent collection of papers on this topic). Indeed, the more recent consensus appears to be that the stress/memory relationship is heavily dependent on other mediating variables (e.g. prior experience with the stressor, type of information queried, age and other individual diVerences; e.g. Goodman, Quas, Batterman-Faunce, Riddlesberger & Kuhn, 1994; Peterson & Bell, 1996; Vandermaas, Hess & Baker-Ward, 1993) . Exactly how heightened arousal/stress aVects the accuracy of children's testimony is still an open question.
Although we have argued on the basis of the present ndings that studies employing neutral eyewitness events might underestimate children's performance in criminal eyewitness situations, our experimental design does not stimulate all aspects of an actual court case. In a court case, the interview process is quite diVerent. There is generally a greater delay prior to questioning; in fact, months may elapse. Typically, there are several diVerent interviewers, each potentially contributing a diVerent source of bias. Furthermore, the interviewers are likely to have greater authority and the questioning process may not be as benign as that utilized in this study, increasing the demand characteristics of the situation. It is also likely, in an actual case, that stress will be intensi ed-both at encoding and retrieval. A child's stress may increase dramatically if he or she were to witness a criminal act alone, rather than in a group. But, most importantly, children are often the victim rather than a bystander, so the degree of trauma associated with the event may be substantial. Understandably, their cognitive processing may be altered by extreme stress (cf. Pynoos & Eth, 1984; Terr, 1981 Terr, , 1983 .
Nevertheless, the results of the present study suggest that it cannot be taken for granted that children's eyewitness performance will be the same across various types of eyewitness situations. Children's behaviour following a criminal event diVered both qualitatively and quantitatively from performance following a neutral event. The improvements in performance evidenced by children who witnessed the theft are important not so much because of their magnitude (the performance diVerences were, in fact, relatively small in absolute terms) but because of the consistency with which they were observed. Also notable is the fact that viewing the theft did not lead to improved performance on every task; children in the theft group showed impaired performance on the pegboard task. Although further research is needed to pin down more precisely the factors that in uence children's performance in criminal eyewitness situations, it is clear that novel and important aspects of children's eyewitness behaviour emerged when their performance was assessed under the conditions of a criminal eyewitness event.
